We estimated forage intake of Hereford (HH) and 75% Simmental-2596 Hereford (3SlH) cows grazing in northcentral Montana during the mmmtr grazing stmon of 1982. Cow ranged fietly over a 81&a p8sturt of rougb feacut (Fuftrco scahe&)-dominated rangelend. Intake was estimated for 6 hctating (March calved) and 6 nonlactating cowr of each breed type in June, July, Auguet, and Stpttmbtr, 1982. Fecal output of dry cows was musured with total fecal collections and waa also atimattd with tbe chromic oxide dilution technique. Only tbe chromic oxide technique was used for lact8ting cows. Three to 4 esophageal-fhtulated cows of each breed type were used for collection of dietary material suitable for in vitro digestibility analysis. Organic malttr intake (as a percentage of body weight per day, %BW/D) of nonlactating HH and 3SlH cows did not difftr (ElO), averaging 1.3% BW/d (using total feerrl colltction tstimatts). Chromic oxide derivtd forage intake estinuhs were 1% nigher (X.10) than total ftcal collection estimates. Breeds responded similarly (P4G.10) to both fecal output estimation techniques. Forage intake tstimater, for lactating cows were adjusttd for this ovtr&imation, end lactating 3SlH cows consumed more (lK.10) forage than lactating HH cows (1.9 vs. 1.7% BW/d, and 10.9 vs. 7.8 kg/d, resptctivtly).
Forage intake has been estimated for many domestic and wild ruminants with varying nutritional requirements. However, des pite the economic importance of the lactating range beef cow, estimates of forage intake for these animals are rare (Van Dyne et al. 1980 ). In addition, characteristics of different breed types influencing forage intake are poorly understood. We estimated forage intake of free-ranging lactating and nonlactating Hereford (HI-I) and 75% Simmental-25% Hereford (3SlH) cows. Hereford cows had been characterized as a smaller body weight, lower milk production breed type, and 3s 1 H cows had larger body weight and higher milk production characteristics (Casebolt et al. 1983 , Kress et al. 1984 ). These differences allowed us to assess the effect of distinctly different breed types on forage intake under rangeland conditions.
Materials and Methods
Field work for this study was conducted in an 81-ha pasture on the northwestern slopes of the Bearpaw Mountains in north central Montana. The pasture was a portion of land used by Montana's Northern Agricultural Research Center as summer pasture for a beef cow herd. Vegetation of the pasture is a rough fescue (Festuca scabrella), Idaho fescue (Festuca idahoen&> and bluebunch wheatgrass (Agropyron spicatum~ominated grassland (15, 10, and 2% composition of vegetation, respectively) with interspersed areas of ponderosa pine (Pinup ponderosa) overstory. Average annual precipitation of the study site is 482 mm (USDA-SCS, 1976) . This study site is typical of foothill rangeland in north central Montana.
Forage intake was estimated using the equation: organic matter intake = total fecal organic matter output/ ldietary organic matter digestibility. Daily organic matter intake was expressed as a percentage of body weight (% BW/d) and as the total quantity of forage consumed per day (kg/d). Body weights were determined after a 14-h fast before each fecal collection period. Total fecal organic matter output of nonlactating cows was estimated with total fecal collections and the chromic oxide dilution technique. Total fecal collections were made for a 96-h period once/month. We collected feces from 6 cows of each breed during June, July, August, and September 1982 using fecal apparatus described by Kartchner and Rittenhouse (1979) . Lactating and nonlactating cows were handled and pastured together. Cows were gathered twice daily at approximately 12-h intervals to change fecal bags; collected fecal material was sampled and frozen at O" C. These samples were later analyzed for dry matter and organic matter (AOAC 1970) .
Six days before each total fecal collection period, each cow (lactating and nonlactating) was dosed daily, at approximately 1800 hours, with 10 g of chromic oxide powder contained in a gelatin capsule. Fecal samples were taken from the rectum of each cow from day 7 through day 10. Subsequently, these samples were dried at 40" C, ground through a l-mm screen and analyzed for chromic oxide content using a calorimetric procedure (Bolin et al. 1952) . The percentage of chromic oxide in a fecal grab sample was entered into the equation: fecal output/day = quantity of chromic oxide fed/day X lOO/percentage of chromic oxide in the grab sample. We converted to an organic matter basis for comparison with fecal output estimates from total fecal collection. Dietary organic matter digestibility was determined on extrusa material using Barne's modification of the Tilley and Terry in vitro technique (Harris 1970) . We obtained rumen fluid inoculum from a rumen-cannulated cow fed grass hay (Bromus inerrnis and Phleum pratense) (IVOMD = 55%) ad libitum. This hay served as the standard. Extrusa samples were collected from cows of both breeds equipped with esophageal fistulas. We collected extrusa approximately 4 times during the monthly IO-day period of chromic oxide administration. Collections were made during the morning following overnight fasting of the animal.
Data on forage intake estimation and fecal output estimating techniques were analyzed separately by split-plot analysis of variance procedures including breed as the whole unit and month as the subunit. The use of month as a subunit reflected monthly differences in extrusa IVOMD. We used multiple regression to examine factors influencing intake of lactating cows. The regression model included breed and month as fixed sources of variation.
Remits and Discussion
There were no differences in average seasonal intake estimates (% SW/d) between the 2 breed types of nonlactating cows (PC. 10, Table 1 ). Daily total forage consumption different (p<. 10) between breeds, with the 83 kg heavier crossbred cows consuming 1.1 kg/d more organic matter than the Herefords. Estimates of fecal outputs based on chromic oxide were 15% higher (PclO) than those obtained from total fecal collection. Chromic oxide-derived estimates have varied from 3 1% to 87%, but most estimates tend to be approximately 20% higher than measured values (Raleigh et al. 1980) . We observed no significant differences (p1.10) in digestibility between extrusa collections from Hereford and crossbred cows. Consequently, digestibility values for extrusa collections from both breed types were combined to make 1 value for each collection period. Monthly changes in IVOMD reflected the variable growth of forage species.
For lactating cows, breed type influenced intake as a percentage of body weight (PC 10, Table 2 ). These differences were magnified when examining the total forage consumed per day. Hereford cows cows range from 1.6 to 3.2% BW/d (Table 3) . Differences among consumed 28% less forage (K. 10) than the crossbred cows. The these tabulated estimates reflect the accuracy of techniques used as forage intake estimates for lactating cows were adjusted for the well as differences in intake of dissimilar cows in unlike environ-15% overestimation of fecal output obtained by the chromic oxide ments. technique based upon analysis of the fecal data obtained from Lactating Hereford and crossbred cows consumed about 23 to nonlactatingcows. This overestimation was consistent for all fecal 39% more forage, respectively, than their nonlactating countercollection periods. Values reported in the literature for lactating parts. This resembles reported 25 to 35% increases in intake asso- '7% q total fecal collection; LR = lignin ratio; Cr& = chromic oxide; IVCWC = in vitro cell wall constituents; IVDMD = in vitro dry matter digestibility; FIN q fecal nitrogen index; ADL = acid detergent lignin. ciated with lactation (Elliot et al. 1961 , Field 1966 , Jones et al. 1965 . In attempting to explain the increased forage intake of the lactating cow, Smith and Baldwin (1974) 
When examining factors of the statistical model, lactation status was the only significant factor explaining differences in intake between nonlactating and lactating cows. When month and breed type were considered as factors for explaining variation in intake of lactating cows, only the breed type was significant. This suggests that the supposed milk production differences between HH and 3SlH cows may be the most important factor in explaining their intake differences. With the large metabolizable energy requirement for milk production, it is possible that breed differences in intake seen in this study are partially due to the greater energy demand of lactation resulting in increased forage consumption during the summer grazing season. A related study, at the Northern Agricultural Research Center, estimated milk production (weigh-suckle-weigh technique) of HH and 3SlH cows through the 1982 summer grazing season (Casebolt et al. 1983 ). This study concluded that HH cows produced approximately 11,8,6, and 5 kg/d during June, July, August, and September, respectively. The 3Sl H cows produced approximately 12,11,10, and 9 kg/d during June, July, August, and September, respectively. The energy cost for a cow to produce milk is approximately 1 Meal of metabolizable energy/kg of milk produced (Blaxter 1962 , NRC 1984 . The additional energy requirements (Meal ME) for milk production are approximated by these milk production values. McClymont (1967) suggested that total energy demand is the primary facilitory stimulus for phagic behavior. As the cow's energy demand attributable to lactation rises, forage intake should also increase.
For diets of low quality, additional forage intake to meet energy demands of lactation may not be possible due to limitations of the physical capacity of the reticulorumen and the slower passage rate of the digesta associated with lower quality forages (Conrad et al. 1964) . Using IVOMD as an index to forage quality the diets of cows in our study could be regarded as moderate quality. The significance of breed as a factor explaining the variation in intake of lactating cows may lessen with diets of lower quality. Animalrelated factors, such as cow body condition, calf sex, age, and size, and physiological and digestive system parameters may also influence the breed differences in intake reported in our study. Ferrell and Jenkins (1985) have emphasized the importance of quantifying the input components (including intake) relative to different cow types. Further studies will be required to quantify the influence of animal and forage factors upon the forage intake of different cow breeds grazing in a rangeland environment. 
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